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(54) LIVING BODY LIGHT MEASUREMENT DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a living body light measurement 
device having high detecting sensitivity deep in a living body. 
SOLUTION: Light from light sources 1-1 and 1-3 (wavelength M) and light 
sources 1-2 and 1-4 (wavelength XZ) is applied to a testee 7 via irradiation 
optical fibers 5-1 and 5-2, and converged with converging optical fibers 8-1 
and 8-2. Then, the converged light is photoelectrically converted and 
amplified. Then, output signals from detectors 9-1 and 9-2 are distributed 
in two groups and sent to phase detectors 1 0-1 to 1 0-4. Also, the intensity 
of transmitted light for every wavelength from the converging optical fibers 
8-1 and 8-2 at positions faced to the irradiation optical fibers 5-1 and 5-2 
is separated and multiplied for each wavelength with multipliers 1 1-1 and 
11-2 for arithmetic operation. Then, the result of the operation is shown on 
a display device 1 5. 
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-2, 13-3, 13-4, 13-5, 13-6/^<D 

fs»s:7-y^aEift-rSo a/d»i3-3, 13 

-4, 13-5, l 3-6frb<Dm-&&7— y^^gl 
L, #6ttfc»«i3Sia<D»jRjRSr#* f l, f 2, f 3 
*3«fctff 4fc1-S. A/D**»l 3-l^bO«#4r 

jaifcftf l*sJ;tf f 2 
^«ai-5« I (f 1) *5.fctM (f 2) t 
U A/D^gl 3-2^f)Off^l:7-yx^t 
fctt**>+a»6, A&ftf 3*>£t>'f 4*c*S-*-S«* 
(f 3) *5<ttM (f 4) fc-rs. ::-e, i 
(f 1) *>J;r>*I (f 3) tt#fftffiJt3&»6flHWS*tfc|PI 
— «ft (H i ^3tasi - i ^<tr>*i - zfrtr><D%) <D*k 

»****tTt\ i (f 2) *5±tM (f4) 
■a>&BMt£tufcBl-«* (Bltf>*ail-2*3j:tfi 

[0 0 3 1 ] ^ lO(Z)R±t:Mffi)t7 7^^-2 
*i**ffl3t:7r-f ^-2**E«Ufc»*«c:ov^R 

[0 0 3 2] H7trB8*tffl*7r-f^— *5±t5**ffl* 
7 7^^-Efw*l«Itr*t, *E««-Ctt2l[ORI 

-ft#3*i*o«ttE#ra^H±^E«rs«t»-r^, 

[0 0 3 3] iWffl*77^^-5-l, 5-2, 5- 

3ttrai^n 17-1 o_b(;r 1 2 osr^cEii, &m 
-8-i, 8-2, 8-3^isgi-5o mttmftyrof 
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/<— 5-4, 5-5, 5 - 6 ta_klE|pJ'frR 1 7 - 1 <D)ft 

mcntftcmfcF] i 7 - 2co±tc i 2 osr^iwiss 

L, ^RS^ffi7fe^T^^^-CO>ft^] (18 OS) ffigC 
«*ffi*77^^-8-4, 8-5, 8-6$rgEm-r 

^fi*«»Sr*C, B*P)17-10±-C*HISjx5* 

[0034] ms\z.m$tim%7T4'<-&&xfnytmyt 
ftm%?T 4 '<-h%$tm%-7r -y /<-mmm*7F 

[0 0 3 5] loORJilc:2»0^»ffl3t7r-<^— i 

r -y '<—&&vt$k%m%y r 4 ^-£EBu fc-t&^o 

r>f^-^«t«i"SJ:5Jc:E«i-5. ttHffi 

i ^e>Kitffl3t7r>r 5 - 1 2*-ct, M%m%y 

tJ'<-8 - 1 ^b**fflft7r^/<-8- 12*t?S: 

3E*» j ?-mjfii±^E«'t-5. ^coiam^j: , 9> iftsn 

(OXMi:Ei L7bHa#tJBft:7 r -Y i $k%m%y t 

[0 0 3 6] H9^HSItffl*7r>r/<— *3±t/**ffl* 
^—E«^Sg2 0aSr^i- o #EB0!|-era\ 

Iti/^o *fiaj-Ctt l ooH±i:3iB^ 

•To 

[0 0 3 7] lo0R±^3j|fl<0«ltffl*7r-f fc 



t**ffl367r^^— *sffi«"t-« <t 5fcE«i-*. 

"Ctt, th»Jfita*4^0f, IP^R 18-U^R18- 
4lW4fiKL«^ H 8 £ 5 (C, BRWffl*7 
r-Y^-5- l d»E>BBitffl*7T>f ^— 5 - 8 4-Ct, 

l*ffl*77>f^8- 1 d»bi*ffl*77Y^-8 - 

8*T**lE6ftjg»^iI^±^E«-r^o r^Egici: 
•9, ftft5n©295*/R*-E«LfcflR*tfflft7r>f^— i: 

ffi««r*IWn**ar.i:«:**-CfcSo J: 5 fcfHi'Jig 

[0 0 3 8] HOC, *5IW^J:5ffi05ag««l*4:» 

9-1, 19-2i9»*6jx, «?7-f^20- 
1, 2 0-2fciiaUT»HfCjfc»ftjK««i5S»«l$ 
UVX21-1, 2 1- 2CJ;ot, M*77 

-Y^— 5-i, 5-2i:AW^5 0 ::-c, *U9 

- 1 *3 «£ tfftjlK 1 9- 2a>e>tf>ifcStt:4 0 Onm^5>2 4 
0 0nm^«SBT?*>5o 4ff e t > OjfiLfT»lB*rfHJ'r 
7 0 Onmfrb 1 1 0 OnmO>j6Ht*5 <fc 0 \C 
— 2 0- l*5«fctJ ? ffi J 3 L 7>f/^^— 2 0-2 
t«t§ri:^t^ 0 jfeJSi 9- l*5<fct* 

%M i 9 - 2 tt-t*t-P*u*«B»iaHf 4 - i *5 i t>*3tSi 

igKj[IlS§4 - 2l:±HOOHz^5)l 0MH z 0>HJ£> 
»*5««*f l*JJ:W««*f 2T»S««Sjitv^ 
5 C #*WK»Ii]B4- l, 4-2^E)^HSJWtttt 

LT, ^rtt^tL, ffiffitfe&S 1 0- 
1, 10-2, 10-3, 10-4CA^JtlT^5 o 

BWffl % y r 4 s - 1 *s x wmMmyty t^'<-s 
-2*2, **ffl*7 7^^-8- 1 texxfrnytmytyr 

-Y^-8 ~ 2 tfit^*7r>r^— 

[0 0 3 9] M*77^^5-l, 5-2*»fe« 
tft#7^*SrflRltL, *7tffi*^r-f ^-8 - 1 , 8- 

-5-1, 5-2 i**ffl*77Y^-8-l, 8-2 

yty r ^ '<-*si-¥- 6\cw±x~mram^mm$ 

tl, SWffl*77^^-5-l, 5- 2*»b«"fi]Ufcffi 
■l-**ffl*77Y/^8-l, 8-2^E«*tL5 0 
[00 40]»«77^^-8-l, 8-2-C** 

*ixfc*#aa*tt, w%MS2 2-i, 22- 

2^iltRi-5 0 »*»2 2-l*»b©S*ilOt*a 
ifi** s **a»9- 1 C MS2 2-l^b«ll 
2 <D*#S»#!&S*lftttJS 9-2C, 22-2^ 
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* 10*ft:3*a*^3t;«ttJ»9-3^, 

2 2- 2?&><b<Djfcfi* 2 60^Sii^:* s 3fe«lttSSg 9 -4 

3fttftffl»9-l, 9-2, 9-3, 9-4i:lt, ftffi 

f@j£&3£l 0-2(^A^£*l, *tftffi«9-3d»bOUl 
*ft#ttffi«*«* 10-3 (CA^ £ *u *KttS« 9 - 

[0 0 4 i] #tftfa*R»iwA* Lfcft-f-KteHRfirc* 

#ffitB^iK» 1 0 - 1 , 10-2, 10-3, 10 
-4(r^, tn«e*L*iBBttiaB4-l, 4-2tf><b# 
R8«***SAA**i-CV^50t?, effit«lO-lt- 
rttfeWl 9- l^feott*^ 104*3Sii*3ft«4:, Cl 
0-2T«Il 9- U^^Sf ^. 2<D£ 
ffcigiMSIS^, ffiffi«iSES 10-3 -C«5tag 19-2 

[oo42] ttfttttta io-i i o 

It Sixfctt* ^ 1 

i^A^J itfSt, fiffi«io-2^im»R 
HMtSttfeRJU 2 0^ft^il^;3^g) ^If^i 1 - 
^1 2 - 1 fciffn VT^i 2-11 2-2jr^en 
7tn^-7^/«13-l, 13-2(CA^I 
tr. 

[0 0 4 3] JS^^g 1 4 -Cil, A <9 &-£jXfz 2 

»b03ft«rfllJ|CL**W^9 7 4:LT*»*«l 5 1^ 
[0 0 4 4] Hlt3SLfcSill«ttt, *77>f^- 

6 ^BSItffi*^ r >f £ ifl^fflft r 
fc<0*ft**fefcJt^LTRRLTfcJ:v\ RBIt 
r << ^<-tMytmytyr -Y i: 4 jf&Rtt 
T, fflSLfc»je*S*4riai 4, HI 5*5«fct>'Hl 6K 

3 2. 5mm^Oy = 32. 5 COH^ 3 0 mmOR±(^, R 
o**fc*jft*tW*fc -T 5 X 5 ^BHIt«*7 7 *f 

$2. 5mm©filt^Mfi»* (Hi 4) , gg£ 



7. 5mm^fittWffi*fiB*M (H 1 5 ) , , m$ 1 
2. 5mm(DfifTO«^* ®16) t IT^ 
"To tt*«fcJ:*«jeBf* (Bill, BH2*5±tfHl 

3) t^ssw^ays^* (mi 4, hi 5*5,tTMai 

[0 0 4 5] *3llfio?KIB-efi, @Ff^P3±^*H^]fi£« 

«■« L fc£ f«aifl*»ft & E31iJ^#i- 5 
[0 0 4 6] 

[Hi] **W*2i«Sft«-a3S«o«*S:^H. 
[B2] ^BHI^ffSjftlhaiSSR^SaitS^-^ttilSB 

[R4] ^Wtcia^^W-WaSR^fcWS^-^iRAffi 

[B5] **W^«5Jt«-«K«^Jo*t-57 f -^iR*ffl 
oftfico«fiK|gl 0 

£>ft!ltf>«/#Ho 

[i7] **W^«6*fHit»«*c*j*t«HRItffl*7T 

>r »<— *3 x x$Mytmyt7T >r <*>e««rS"t-Bo 

[ H 8 ] #38 W fc« 5 3tt W-»J3£« *3 ft 5 HHItffl * 7 r 

>r & it^feftja* 7 r -r /<-<Di&<Dnz& &7jk-tm 0 

[B9] *58W^*6*tHiaE«^*5*t5MHtffl*7r 
[Hi 0] *»W^«6*tfW8R<^flfc^«fiRSr^i" 

m a 

imi 1] fe&&.miZ£Z>£.{£m£2. SramWSS 
[Hi 2] tt*ft«fc±*&flE»S 7. 5mmWit 

[Bl3]«*fiffCt5tfl«Sl2. 5mmWi 
a^^r^+Ho 

[Hi 4] *»«(Z)as«*nJ:ij*»fc*#:a$ 2. 5m 
mfcj3i+5««#***-f Bo 

[Hi 5] *»WO|S«tCj: 7. 5m 

m tH*5 (t ^/Ttio 

[HI 6] *»WOjfi«JcJ: 5 1 2. 5 
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mm{£:J3(t5J8S#*&^i-|2o 

1-1, 1-2, 1~3, 1-4-7MIU 2-1, 2- 
2, 2-3, 2-4-*77-<^- 3-1, 3-2 — 
Jt^rRltttt-frS, 4-1, 4-2, 4-3, 4-4-56 
iMBIbKIE* 5-1, 5-2, 5-3, 5-4, 5 - 
5, 5-6, 5-7, 5-8-HM*/B#:7T>f > 6 
-^T^'*-*/^--, 7 8-1, 8-2 

-t*«*7r^^ 9-1, 9-2-*tfta», 1 
0-1, 10-2, 10-3, 10-4- 



1 1 



1, ll-2-*jtS, 12-1, 12-2 -n 
^T>:7\ 13-1, 13-2, 13-3, 13-4- 
T^n^-^^A^#I§§, 15-* 
^££M> 16-1, 16-2-«^ 17-1, 17 
-2— IrI4>R, 18-1, 18-2, 18-3, 18- 
4, 18-5, 18-6, 18-7, 18-8, 18- 
9-R, 19-1, 1 9 - 2-6fe3tffiU 20-1, 2 
0- 1 -tfB^^l^ 21-1, 21-1-UVX, 
2 2 - 1, 2 2 - 2-#ft», 
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EI5 




B-8T AVA!LA^L2 COPY 



(11) 



¥fffl¥-9- 1 3 5 8 2 5 




(12) 



- 1 3 5 8 2 5 



[HI 1 0] 



mi o 




[mi 2] 
mi 2 



£f*iSS : 7.5 [mm] 




[Ull] 

mi i 



£f*3<* : 2.5 [mm] 




[ID 1 3 ] 

mi 3 



*H*3g<* : 12.5 [mm] 
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[014] 

14 



[HI 5] 

m i 5 



: 2.5 [mm] 



: 7.5 [mm] 




22.5 

X [mm] 



32.5 

.5 Y [mm] 




Y[mm] 



X [mm] 



62.5 



1 6] 



1 6 



£ftt$* : 12.5 [mm] 




Y [mm] 



X [mm] 



62.5 



BSST AVASL/^'-E CC?Y 
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Affi&Vftem 9-1359 
[ttJJg#-5§-] ^II^F 7-299542 
[H^l#sf#«!il7Ji£] 
A61B 5/145 

10/00 
G01N 21/27 
[F I ] 
A61B 5/14 310 

10/00 E 
G01N 21/27 A 



MfflB] ¥fiJtl 3¥l 0^ 5 B (2 0 0 1. 1 0. 
5) 

[fSiii] 

[*&je*i-$jsb£] mn<n>&m- 

[*««3E 2 ] 

tw*«2i iWBjfeiwit^att, mie.bs was r t kjs 

WIS: 3 U lttei*)Mai9#JRf*. fflrE3 

ftJfESjg^OcfTD^gf^o^S^^^^JtwgsaS: 



**nfc«rE3SiB*«> c f , *»fe@fS©ai«aewja«*©3fe 

£r&(±L *fc«^3t$^fcS5ESiSJfe<o*z)^0fi£<D5S 

[j»3feJ54l fltTEfigatjfctt, 8 0 5nmi£^CORft(OJtr" 
fc<9, BtrE*JMa«^«H\ ME^il^<DSdE3i^75^ 
6, ISKL-^^n t'v-jgft^-fb, atJc^^^n t'yfif 

[ffigfcSL5j jjftEfigftjfctt, 8 0 5nmiS^jg[gOJt-C 
*>*», tflE«*ftyS#«M\ *frESi§*^StlE3iS/!)> 

[§f5fell6l tfiEBP-M^tA, 7 0 Onm^ib 110 0nm(D 

js^&wu suESj§5twfiuE3ia^^, mt^^yw 
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